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In 2005, the Centers for Disease Control and Prevention 
(CDC)  estimated  that  365,000  US  deaths  annually  are 
attributable to poor diet and lack of physical activity (1). 
The methods used to calculate these deaths were based 
largely  on  body  mass  index  (BMI)  and,  thus,  obesity, 
instead  of  the  2  modifiable  behaviors  themselves.  Poor 
diets (those that are high in calories, fat, and sugar) con-
tribute to the prevalence of overweight and obesity; two-
thirds of US adults are overweight or obese (2). National 
surveillance systems indicate that more than half of US 
adults  do  not  meet  the  recommended  level  of  moder-
ate-intensity or vigorous-intensity physical activity, and 
physical  activity  levels  decrease  dramatically  with  age 
(3). Almost one-fourth of US adults report no leisure-time 
physical activity (4).
 
Together,  poor  diet  and  sedentary  lifestyle  assuredly 
contribute to a burgeoning obesity epidemic with corre-
sponding increases in morbidity and mortality. Overweight 
and obese people are not, however, universally at risk for 
cardiovascular  and  metabolic  diseases  and  their  associ-
ated  chronic  disease  risk.  Approximately  one-third  of 
obese people do not manifest any clinical or subclinical risk 
factors for cardiovascular disease (CVD) such as dyslip-
idemia, hypertension, or elevated blood glucose (5). They 
documented that the strongest predictor for CVD risk is 
low levels of cardiorespiratory fitness (CRF).
 
Indeed, other studies indicate that normal-weight adults 
who are sedentary are at increased risk for CVD-related 
outcomes  than  are  overweight  or  obese  adults  who  are 
aerobically fit (6,7). Fitness, as assessed by a treadmill 
test,  is  also  a  protective  factor  for  premature  death  in 
older adults regardless of weight status (8). Regular mod-
erate-to-vigorous physical activity substantially improves 
CRF, and a higher level of CRF, as demonstrated in the 
Aerobics Center Longitudinal Study, is highly protective 
for stroke and other forms of CVD, regardless of other risk 
factors such as obesity (6,7,9). This research demonstrates 
the potential flaw in using weight status as a surrogate 
for physical activity-related chronic disease risk. It seems 
to be poor science to simply use BMI to infer CVD risk, 
unless physical activity or CRF have been measured accu-
rately  and  accounted  for.  Therefore,  health  researchers 
should  take  measures  to  disentangle  the  effects  of  diet 
and physical activity to understand the determinants and 
consequences of each relative to weight status and, more 
importantly, overall chronic disease risk.
 
To isolate the true effects of an active lifestyle, more cost-
effective and accurate measures of physical activity should 
be implemented in our large-scale national surveys and 
longitudinal epidemiological studies. The National Health 
and Nutrition Examination Survey (5) uses a comprehen-
sive series of questions to elicit responses about specific 
activities  and  the  time  spent  engaging  in  them.  These 
data are then converted to metabolic equivalents to cal-
culate the energy expended. However, even surveys that 
collect detailed self-report measures significantly overesti-
mate the percentage of people who meet physical activity 
recommendations, compared with studies that use more 
objective  measures  (10).  Moreover,  the  most  frequently 
cited state behavioral data set, the Behavioral Risk Factor 
Surveillance System, still uses a single question to assess 
sedentary behavior. The responses to this question only 
reveal  the  high  percentage  of  Americans  who  are  not 
engaged in physical activity for enjoyment, not their actual 
energy expenditure. Our most frequently used measures 
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are  insufficient  to  determine  whether  respondents  are 
truly  sedentary,  irregularly  active,  or  regularly  active. 
Measures  of  physical  activity  must  discriminate  across 
the energy expenditure spectrum to accurately assess the 
dose-response effect of physical activity on morbidity and 
mortality rates (11). Technological advances in accelerom-
etry and geopositioning systems are helping to unlock the 
door to finite objective measures of physical activity behav-
ior and should be used if timing, resources, and participant 
convenience allow.
 
Establishing  physical  activity  as  a  distinct  factor  in 
health outcomes will provide more evidence and impetus 
for environmental and policy changes to promote physical 
activity in US communities. Similarly, continued refine-
ment  of  evidence-based  recommendations,  such  as  the 
newly released national physical activity guidelines (12), 
is needed. We encourage health care providers to counsel 
their patients to become more active as a primary and sec-
ondary preventive strategy for chronic disease, not just as 
a remedy for weight management.
 
We conclude that sufficient evidence demonstrates that 
the effects of weight status on cardiovascular and meta-
bolic risk can be mediated by physical activity and CRF 
(5-9). As public health researchers, we should refocus our 
investigations to better understand the separate effects of 
diet and physical activity in the total population, regard-
less of a person’s weight status, and use the most objec-
tive  measures  possible.  These  efforts  will  enable  us  to 
determine the most favorable physical activity and fitness 
levels for all Americans to reach optimal health and pre-
vent illness.
Author Information
 
Corresponding  Author:  Jan  Warren-Findlow,  PhD, 
Department of Public Health Sciences, 9201 University City 
Blvd, CHHS No. 427b, Charlotte, NC 28223. Telephone: 
704-687-7908. E-mail: jwarren1@uncc.edu.
 
Author  Affiliation:  Steven  P.  Hooker,  University  of 
South Carolina, Columbia, South Carolina.
References
 1.  Mokdad AH, Marks JS, Stroup DF, Gerberding JL. 
Correction:  actual  causes  of  death  in  the  United 
States, 2000. JAMA 2005;293(3):293-4.
 2.  Ogden  CL,  Carroll  MD,  Curtin  LR,  McDowell  MA, 
Tabak  CJ,  Flegal  KM.  Prevalence  of  overweight 
and obesity in the United States, 1999-2004. JAMA 
2006;295(13):1549-55.
 3.  Centers for Disease Control and Prevention. Prevalence 
of regular physical activity among adults — United 
States, 2001 and 2005. MMWR Morb Mortal Wkly Rep 
2007;56(46):1209-12.
 4.  1988-2007  No  leisure-time  physical  activity  trend 
chart. Atlanta (GA): Centers for Disease Control and 
Prevention;  2008.  http://www.cdc.gov/nccdphp/dnpa/
physical/stats/leisure_time.htm.  Accessed  May  18, 
2009.
 5.  Wildman RP, Muntner P, Reynolds K, McGinn AP, 
Rajpathak S, Wylie-Rosett J, et al. The obese without 
cardiometabolic risk factor clustering and the normal 
weight  with  cardiometabolic  risk  factor  clustering: 
prevalence and correlates of 2 phenotypes among the 
US  population  (NHANES  1999-2004).  Arch  Intern 
Med 2008;168(15):1617-24.
 6.  Hooker SP, Sui X, Colbianchi N, Vena J, Laditka JN, 
LaMonte  MJ,  et  al.  Cardiorespiratory  fitness  as  a 
predictor of fatal and nonfatal stroke in asymptomatic 
women and men. Stroke 2008;39(11):2950-7.
 7.  Sui X, LaMonte MJ, Blair SN. Cardiorespiratory fit-
ness as a predictor of nonfatal cardiovascular events 
in asymptomatic women and men. Am J Epidemiol 
2007;165(12):1413-23.
 8.  Sui X, LaMonte MJ, Laditka JN, Hardin JW, Chase 
N, Hooker SP, et al. Cardiorespiratory fitness and adi-
posity as mortality predictors in older adults. JAMA 
2007;298(21):2507-16.
 9.  Lee CD, Blair SN, Jackson AS. Cardiorespiratory fit-
ness, body composition, and all-cause and cardiovascu-
lar mortality in men. Am J Clin Nutr 1999;69(3):373-
80.
10. Troiano RP. A timely meeting: objective measurement 
of physical activity. Med Sci Sports Exerc 2005;37(11 
Suppl):487-9.
11. Pate RR, O’Neill JR, Lobelo F. The evolving definition 
of “sedentary.” Exerc Sport Sci Rev 2008;36(4):173-8.
12. 2008  Physical  activity  guidelines  for  Americans. 
Washington  (DC):  US  Department  of  Health  and 
Human  Services;  2008.  http://www.health.gov/
PAGuidelines/guidelines/default.aspx.  Accessed  May 
18, 2009.